momentum, energy, and relativity is maintained in Einstein's "Principle of Relativity," which is to be developed later.
ii. THE ADVENT OF ^ETHER THEORY.
It is on the basis of time and space as described above that subsequent physical thought has rested. All motion has been tacitly referred to a Newtonian frame of reference. But the nineteenth century began a new era. Early in that century the idea of a luminiferous aether came into prominence. The question was at once asked, " What is the velocity of the earth relative to this medium ? "
Arago, sometime before iSiS,1 devised an experiment which he thought would answer that question. On the wave theory of light the index of refraction of a piece of glass is the ratio of the velocity of the incident light to the velocity of the refracted light. If the glass were moving through the aether to meet the incident light, the relative velocity of the light at entering the prism would be greater than if the prism were at rest in the aether. The velocity of the light in the prism is however the same, so Arago thought, and thus the index of refraction is greater, and therefore the deviation of the ray of light should be greater when the prism is moving towards the ray than when it is moving away from the ray or is at rest in the aether. It was such a difference in the deviation that Arago hoped to find when he examined rays of light from stars in different directions, all of which could not make the same angle with the motion of the earth through the aether. The difference corresponding to a velocity of the earth equal to its velocity relative to the sun would have amounted to about one minute of angle, and this was well within the reach of his means of observation, so that he expected to perceive a measurable difference; but he did not. Writing to Fresnel for an opinion on his experiments, he was told that the only place at which his argument might break down was in the assumption that the light travelled through the prism at the same relative rate whether the prism was moving or at rest in the aether.
aSee the letter from Fresnel to Arago on the subject of the experiment, " Annales de Chimie," 1818.